
VII.—NEW BOOKS.

Studies in General Phyriology. By JAQUES LOEB. 2 vols. Pp. 782.
The Decennial Publications of the University of Chicago, sec. series,
voL xv. 1905.

IN these two volumes Prof. Loeb has brought together thirty-eight
selected papers previously published in various periodicals, mostly
German. The volumes thus contain the most important contributions
to general physiology of this very original worker. " A single leading
idea permeates all the papers of this collection, namely, that it is possible
to get the life-phenomena under our control, and that such a control and
nothing else is the aim of biology." Comparative physiology has been
for some decades unduly neglected by almost all the leading physiologists,
who have concentrated their attention upon human physiology and nave
kept in view chiefly its relations to human pathology and medicine rather
than the general problems of biology. Prof. Loeb'sbrilliant experimental
researches in comparative physiology are therefore specially valuable at
this time, because they are awakening a widespread interest in the more
general problems. The most important papers of this collection deal
with three topics: (1) the tropisins of animals, (2) heteromorphosis, (3)
fertilisation of egg-cells. The papers of the last group report experiments
in which Prof. Loeb succeeded in inducing development of the un-
fertilised eggs of sea-urchins and worms up to an advanced stage by
means of chemical and physical treatment. The most interesting fact
About these experiments is that their success seems to prove the reality
of the author's insight into some of the chemical and physical conditions
of growth, because it was achieved not merely empirically, but by the aid
of theoretical considerations. The same is true, in much smaller degree,
of the experiments of the second group. These consisted mainly of very
-aim pie manipulations by means of which the author succeeded in in-
ducing worms and sea-anemones and other such creatures to develop
new heads or months or tails in various unusual positions. The author
is inclined to regard the constancy with which any such result follows
the appropriate treatment as evidence of a long step made towards the
mechanical explanation of life-phenomena and as a neavy blow to neo-
•vitalism. But to me at least the experiments seem to render any con-
ception of the morphogenetic forces less, rather than more, possible. So
long as each organ is believed to develop only in its appropriate relations
with the rest of the organs of the body one can imagine a certain
segregation of particles of like functions (call them gemmules or by any
other of the many new names for this old conception) and reciprocal
determinations of neighbouring groups. But if, as these experiments
seem to indicate, every part is capable of developing any kind of
structure and undertaking any kind of function if only subjected to the
appropriate stimuli, these vaguely helpful conceptions must be rejected,
•ad we ftand more helpless than ever before the mysteries of growth,*
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differentiation aad heredity. The conclusions drawn from the experi-
ments on the tropisms of animals challenge criticism most loudly. The
author tells us: " I have tried to find the agencies which determine un-
equivocally the direction of the motion of animiJa " and that " I consider
a complete knowledge and control of these agencies the biological solu-
tion of the metaphysical problem of animal instinct and will". Hia
experiments seem to prove that some lowly animals almost invariably
move towards the principal source of light parallel to the direction of the
strongest rays, more particularly of the visible rays of short wave length,,
while others have the opposite tendency (positive and negative helio-
tropisms); that others tend to mount against gravity (geotropism), and
others to keep their bodies in contact with surfaces or edges of solid
bodies (stereotropism). Two or more of these tendencies are combined,
in some creatures, and the author jumps to the conclusion that all the
movements of these animals are unequivocally determined by the physical
agencies that play upon them, that " by the help of these causes it is
possible to control the ' voluntary' movements of a living animal jnst
as securely and unequivocally as the engineer has been able to control
the movements in inanimate nature. What has been taken for the effect
of ' will' or ' instinct' is in reality the effect of light, of gravity, of
friction, of chemical forces, etc." ; that "however complicated they may
be, the ' voluntary' movements of animals are nevertheless, . . . always
unequivocally determined only by such circumstances as determine also
the movements of bodies in inanimate nature ". He regards not only
'• will" but also " instinct" as mystical conceptions. Yet if we regard an
instinct as a congenital disposition of the nervous syBtem which deter-
mines a certain mode of reaction to certain stimuli, the conception is
purely material and might be thought acceptable to the crudest ma-
terialist. But Prof. Loeb is so blindly zealous to reduce the living
organism to the plane of the billiard-ball that he grudges any credit to
the strncture of the organism. He should remember that even the
billiard-ball only rolls because it iB round, and that its path across the
table is determined not wholly by the cue and the table but also by its
own structure and properties, and that in a similar manner, even if we
hold by psycho-physical materialism, we must regard the movements of
animals as determined not unequivocally by the physical impressions
made upon them, but as reactions upon those impressions, of which the
form depends largely upon the structure of the animal and especially
of its nervous system. The author asserts that he has proved the helio-
tropisru of animals to be identical with that of plants, and concludes that,
since plant* have no eyes and nervous systems, therefore the eyes and
the nervous system of the moth have nothing to do with its flying into
the candle flame, and that this occurs merely because its protoplasm is
positively heliotropic. The conclusion may possibly be true, out the
reasoning ia certainly false. By parity of reasoning men gather round
the fire on a cold evening merely because their protoplasm is positively
heliotropic. The author does well to deprecate some of the extremely
anthropomorphic interpretations of the behaviour of lower unimnla, and
if he contented himself with descriptions of observed effects he would be
in a strong position; bnt he makes positive denials of the psychic life
even more reckless than the assumptions in regard to it which he com-
bats. Doubt ia thrown upon even his more legitimate conclusions by
some of his own observations, e.g. of nothing' is he more positive than
that movement toward the light is a direct unequivocally determined
effect of the light on the protoplasm of animals, yet he himself describes
an experiment (p. M) in which a number of ants seemed to become
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positively heliotropic only through imitation of others. His off-hand
treatment of psychological question! is well-fllustrated by the following
passages,—" The worms lack associative memory and consequently also
consciousness, which is only a function of the former. By associative
memory we understand that arrangement of the brain by virtue of which
a stimulus brings about not only the effects corresponding with it* nature
and the specifio structure of the irritable tissue, but also the stimulating
effects of other causes, which at a previous time once affected the
organism at the same or almost the same time with the stimulus."
" Whether the sensations of pleasure and pain are possible without
consciousness cannot be absolutely decided.

W. MoD.

77x Anatomy of Knowledge : an Essay in Objective Logic. By CHABLBS
£. HOOPER. London: Watts & Co., 1906. Pp. 226. Price 8s. 6d.

The author of this book has no lack of self-confidence: ' Knowledge
being quasi-organic,' he tells us in the preface, ' the philosophic analysis
of knowledge may be appropriately regarded as concerned with the
anatomy of knowledge. I shall venture to trace a parallel between the
philosophy of the past and the pre-natal state of the organism; also
between the post-natal state and that of the philosophy to which all
earnest thinkers aspire, and at the birth of which I have the ambition to
assist' (p. 14).

Whether the author's philosophical equipment is equal to his ambition
to excel in philosophical midwifery may well be doubted. The very
analogy between the growth of knowledge and the growth of a human
organism seems little better than a piece of ingenious trifling. To call
the 'least item of knowledge,' viz. a thought in its relation to the object
thought about, a knowledge-cell; to compare the sciences to the different
organs of the body, and certain fundamental principles present in all
sciences to the ' vascular system of arteries and veins, and the nervous
system, with its afferent and efferent branches,' is but an idle ' spielerei,'
throwing no light on the real nature of knowledge or on those funda-
mental problems with which the author attempts to deal.

The author's own philosophical standpoint is not easy to indicate,
because it does not seem altogether self-consistent The following
positions appear to be essential to what he calls ' objective logic': (1)
The distinction between ' object-matter,' i.e. that about which we think,
and ' subject-matter,' i.e. the thinking itself and the various ' symbols'
(language, etc.) by which it is carried on. (2) Truth is the correspon-
dence or ' symbolic reference' of this subject-matter to some real obiect-
matter. (3) Real object-matter has a distinction of place, time, and kind
from its corresponding subject-matter, and thus reality 'transcends'
knowledge. If, on the other -hand, the object-matter has no real dis-
tinction from the subject-matter, it is said to be unreal. (4) Object-
matters may be concrete or abstract, singular or general (p. 88), but ' the
only object-matters of the known world which are truly objects or con-
crete entities are material bodies or parts or systems' (p. 71). All else,
e.g. consciousness, is merely an attribute or relation of material bodies.
(5) If we inquire how we are to find out whether or no a given subject-
matter corresponds to a real object-matter, we are told that ' there is no
law of thought, as such, by which the correspondence of subject-matter
to object-matter can be established. . . . It is therefore in the relation
of thought to the not purely intellectual elements of experience, and to
the objective world inferred from those elements, that we must look for
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